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(54) Projector headlamp 

(57) A conventional projector headlamp has low ef- 
ficiency because an amount of light is shaded almost 
half by a shutter for a low-beam light distribution. In ad- 
dition, only a projection lens is seen in the installed con- 
dition. In the projector headlamp (1), a vertical section 
passing through the center of a projection lens (5) in- 



cludes a convex front surface and a flat rear surface 
(5a). A line connecting the upper end to the lower end 
on the rear surface (5a) is tilted to the vertical. Thus, the 
projection lens (5) has a prismatic action for directing 
the entire light downward. This is effective to reduce an 
amount of light to be shaded by a shutter (4) and provide 
improved brightness. 



Fig.l 
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Description 

Field of the Invention 

[0001] The present invention relates to a vehicular 
lamp and, more particularly, to a vehicular lamp for light- 
ing such as a headlamp and a fog lamp. Specifically, it 
relates to a headlamp named a projector type, which 
comprises a spheroidal reflector having a first focus and 
a second focus, a projection lens, and a shutter option- 
ally employed to configure a light distribution property 
by shading part of light unnecessary for the light distri- 
bution property. 

Background Art 

[0002] An arrangement of such the projector head- 
lamp 90 In the art Is exemplified In Fig. 7. It comprises 
an elliptical (e.g. spheroidal or composite ellipsoidal) re- 
flector 91 having a first focus and a second focus. A light 
source 92 such as a filament in a halogen lamp and an 
arc In a metal-halide discharge tube is located at the first 
focus for converging it on the second focus f2. 
[0003] If the projector headlamp 90 Is employed to 
form a low-beam light distribution, a shutter 93 is ar- 
ranged in the vicinity of the second focus f2 to shade 
part of upward light unnecessary for the low-beam light 
distribution. A projection lens 94 having a focus in the 
vicinity of the shutter 93 is employed to project light for- 
ward to obtain a desired light distribution property. 
[0004] tn the above conventional projector headlamp 
90, however, the projection lens 94 or the only part seen 
from outside is made inevitably in the form of a convex 
lens having a convex front surface and a flat rear sur- 
face, resulting in a uniform shape and old-fashioned de- 
sign disadvantageous!/ 

SUMMARY OF THE INVENTION 

[0005] The present invention provides a projector 
headlamp as specific means for solving the above con- 
ventional subjects. The projector headlamp comprises 
a reflector having a first focus and a second focus; and 
a projection lens having a focus in the vicinity of the sec- 
ond focus for projecting a light image substantially lo- 
cated at the first focus. A vertical section passing 
through the center of the projection lens includes a con- 
vex front surface at the projection side of light to external 
and a flat rear surface opposing to the reflector. A line 
connecting the upper end to the lower end on the rear 
surface Is tilted to the vertical. Alternatively, the projector 
headlamp comprises a reflector having a first focus and 
a second focus; and a projection lens having a focus in 
the vicinity of the second focus for projecting a light im- 
age substantially located at the first focus. A vertical sec- 
tion passing through the center of the projection lens 
includes a convex front surface at the projection side of 
light to external and a convex or concave rear surface 



2 

opposing to the reflector. 

[0006] Other features and advantages of the inven- 
tion will be apparent from the following description of the 
preferred embodiments thereof. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The present invention will be more fully under- 
stood from the following detailed description with refer- 
10 ence to the accompanying drawings, In which: 

Fig. 1 is a cross-sectional view showing a first em- 
bodiment of the projector headlamp according to 
the present invention; 
15 Fig. 2 is a cross-sectional view showing a second 
embodiment of the projector headlamp according 
to the present invention; 

Fig. 3 Is a cross -sectional view showing a third em- 
bodiment of the projector headlamp according to 
the present invention; 

Fig. 4 is across-sectional view showing a fourth em- 
bodiment of the projector headlamp according to 
the present invention; 

Fig. 5 Illustrates a front view of the fourth embodi- 
ment; 

Fig. 6 Is a cross-sectional view showing a fifth em- 
bodiment of the projector headlamp according to 
the present invention; and 

Fig. 7 is a cross-sectional view sh owing the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0008] The present invention will now be described in 
detail based on the drawings. Fig. 1 shows a first em- 
bodiment of the projector headlamp 1 according to the 
invention. Also in the present invention, like the prior art, 
the projector headlamp 1 comprises a light source 2, an 
elliptical or spheroidal reflector 3 for positioning the light 
source 2 at the location of the first focus, a shutter 4 
optionally arranged In the vicinity of the second focus f2 
to form a low-beam light distribution, if required, and a 
projection lens 5 for projecting a light beam shaped 
through the reflector 3 and shutter 4 in the lighting di- 
rection. 

[0009] In the invention, the projection lens 5 may be 
formed by injection molding of a glass material or a res- 
inous material similar to the prior art. In recent years, 
thanks to Improved heat-resisting property and molding 
technology, it is possible to mold such a thick shape with 
non-uniform thickness as the projection lens 5 without 
forming any depression. In the first embodiment of the 
invention, aflat rear surface 5a Is tilted. In a vertical sec- 
tion passing through the centerllne X of the projection 
lens 5, the upper end P is located forward relative to the 
lower end Q in the lighting direction of the projector 
headlamp 1 . 

[0010] Thus, the projection lens 5 acts as an equiva- 
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lent that combines a prism for refracting light downward 
therewith. Accordingly, the entire light from the reflector 
3 can be refracted downward at a certain angle. In con- 
sideration of the above action on the projector headlamp 
1 for forming a low-beam light distribution by way of ex- 
ample, the low-beam light distribution is basically adjust- 
ed by the shutter 4 for shading part of light unnecessary 
for the low-beam light distribution so as not to contain 
upward light. 

[0011] In the present invention, the projection lens 5 
is provided with the prismatic action for refracting the 
entire light from the reflector 3 downward as described 
above, part of the light reflected from the reflector 3 or 
the upward light in the art can be converted into down- 
ward light or horizontal light. Accordingly, the amount of 
light shaded at the shutter 4 can be decreased com- 
pared to the prior art, resulting in an increase in the 
amount of light projected from the projector headlamp 1 . 
[001 2] Fig. 2 shows a second embodiment of the pro- 
jector headlamp 1 according to the present Invention, in 
the first embodiment, the projection lens 5 is described 
as to have the rear surface formed flat. To the contrary, 
in the second embodiment, a projection lens 15 is 
formed to have such a rear surface 15a that exhibits a 
circular arc in a vertical section passing through the cen- 
terline X. In the preceding first embodiment, as de- 
scribed above, the amount of light from the projector 
headlamp 1 can be increased exactly. On the other 
hand, at the upper end P of the projection lens 5, the 
light reflected from the reflector 3 enters the rear surface 
of the projection lens 5 at a gentle angle a (see Fig. 1), 
which easily causes surface reflections. 
[0013] Taking the above situation into consideration, 
in the second embodiment, the rear surface 15a of the 
projection lens 1 5 is shaped to have the prismatic action 
as described in the first embodiment. In addition, the 
light reflected from the reflector 3 Is allowed to enter the 
rear surface at an angle as close to right angle as pos- 
sible. This is effective to prevent the loss due to the sur- 
face reflection from occurring. Specifically, the rear sur- 
face is formed as a circular arc that has its center R at 
the second focus f2. 

[0014] If the center R is determined at the location of 
the second focus f2, the light to be radiated virtually from 
the second focus f2 enters the projection lens 15 at al- 
most right angle with no substantial surface reflection. 
In this case, however, the upper and lower parts of the 
shape (circular arc) of the rear surface 1 5a are symmet- 
rical with respect to the centeriine X, which loses the 
expected prismatic action (see Fig. 3) . Thus, the center 
of the circular arc Is determined at an appropriately el- 
evated location. Therefore, a concave vertex S set In 
the rear surface 15a of the projection lens 15 is present 
in the proximity of the upper end P of the projection lens 
15. 

[0015] On formation of the rear surface 15a, the cir- 
cular arc is rotated about an axis Y that connects the 
center R with the vertex S, or an axis almost parallel to 



the centeriine X, to obtain the rear surface 15a that is a 
curved surface in the form of an approximately recessed 
sphere. As for the rear surface 15a, the circular arc hav- 
ing the center R' on a line tilted to the centeriine X and 
5 shown as an axis Z in the figure may be replaced with 
the approximately recessed sphere obtained by rotating 
about the axis Z. 

[001 6] The formation of the circular arc may cause up- 
ward and downward diffusions that are not much need- 

10 ed for the vehicular headlamp. Therefore, It Is required 
to determine an appropriate diameter to keep the diffu- 
sions within a necessary range. Alternatively, the pro- 
jection lens 15 may be appropriately designed to alter 
the curvature at the front surface to determine a desired 

15 diffusion angle. 

[0017] Thus, in the projector headlamp 1 of the sec- 
ond embodiment, thanks to the prismatic action in the 
first embodiment, it is possible to reduce the amount of 
light to be shaded at the shutter 4. In addition, it is also 

20 possible to reduce the surface reflection at the rear sur- 
face 1 5a of the projection lamp 1 5. The synergy of both 
actions can impart a further brightness to the projector 
headlamp 1 . 

[001 8] Fig. 3 shows a third embodiment of the projec- 
ts tor headlamp 1 according to the present invention. The 
third embodiment exemplifies the projector headlamp 1 
for a high-beam light distribution. In this case, the shut- 
ter 4 is not provided. Therefore, even though the pris- 
matic action described in the first and second embodi- 
30 ments is provided, a particular effect is not found in the 
action for increasing the amount of light. 
[0019] For the purpose of reducing the surface reflec- 
tion at a rear surface 25a of a projector lens 25, the rear 
surface 25a is shaped in the form of a circular arc that 
35 has the center R almost located at the second focus f2. 
Therefore, the light from the reflector 3 can enter the 
projector lens 25 at right angle. This Is effective to re- 
duce the surface reflection at the rear surface 25a. As 
a result, an Increase Is expectable in the amount of light 
40 from the projector headlamp 1 , together with less stray 
light caused from surface reflection and highly transpar- 
ent lighting condition. 

[0020] Figs. 4 and 5 show a fourth embodiment of the 
projector headlamp 1 according to the present inven- 
ts tion. In the preceding second and third embodiments, 
the rear surfaces 15a, 25a of the projection lens 15, 25 
are each configured in the form of the recessed sphere 
that is obtained by rotating a recessed circular arc about 
an appropriate axis. To the contrary, in the fourth em- 
50 bodiment, a rear surface 35a of a projection tens 35 is 
shaped in the form of a feature concave and ridged 35b, 
for example, a polygon inscribed the above circular arc. 
The depicted example is an application to the third em- 
bodiment shown In Fig. 3 and is practically produced us- 
55 ing a mold for injection molding a resinous material. 
[0021] Thus, when the projection lens 35 is observed 
from outside the projector headlamp 1 , the ridges 35b 
formed In the rear surface 35a can be seen during light- 
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ing as well as non-lighting. As a result, an unprecedent- 
ed novel appearance can be obtained. At the same time, 
since the light from the reflector 3 enters the projection 
lens 35 at near right angle, the amount of light can be 
increased expectedly. 

[0022] Fig. 6 shows a fifth embodiment of the present 
invention, which is obtained by essentially turning the 
second embodiment upside down for the purpose of 
matching the design with the shape of the vehicle body 
1 0 of the type of front end down named slant nose. (Ac- 
cordingly, it is also obtained by turning the first embod- 
iment upside down.) In the fifth embodiment, a projec- 
tion lens 46 has a front surface also tilted upward to fur- 
ther emphasize a designing effect. 
[0023] In this example, on the projection lens 45, the 
lower end Q is located forward in the lighting direction 
relative to the upper end P. Therefore, it is difficult to 
capture the light reflected at the upper half of the reflec- 
tor 3, which serves as the major part for formation of the 
light distribution in the projector headlamp 1 of this type, 
resulting in a dark headlamp possibly. Accordingly, it is 
preferable to ensure the amount of light by altering the 
curvature of the upper half different from that of the lower 
half to displace either or both of the front and rear sur- 
faces of the projection lens 45 closer to the reflector. 
[0024] As obvious from the forgoing description, the 
projector headlamp according to the present invention 
comprises a reflector having a first focus and a second 
focus; and a projection lens having a focus in the vicinity 
of the second focus for projecting a light image substan- 
tially located at the first focus. A vertical section passing 
through the center of the projection lens includes a con- 
vex front surface at the projection side of light to external 
and a rear surface opposing to the reflector. A line con- 
necting the upper end to the lower end on the rear sur- 
face is tilted to the vertical. Therefore, first, the light re- 
flected from the reflector is refracted downward through 
the tilted rear surface. This is effective to reduce the 
amount of light to be shaded at the shutter and, In par- 
ticular, to reinforce the amount of light in the low-beam 
light distribution that has been pointed out to have lack 
of the amount of light. Accordingly, the present invention 
is excellently effective to improve the performance of the 
projector headlamp of this type. 
[0025] Second, the polygonal concave rear surface of 
the projection lens is possible to impart novel appear- 
ances through a variety of designs to the projector head- 
lamp even though only the projection lens is observed 
when the projector headlamp is mounted on the vehicle 
body. Accordingly, the present invention is also excel- 
lently effective to improve the fine view of the projector 
headlamp of this type. 

[0026] Having described the embodiments consistent 
with the Invention, other embodiments and variations 
consistent with the invention will be apparent to those 
skilled in the art. Therefore, the Invention should not be 
viewed as limited to the disclosed embodiments but 
rather should be viewed as limited only by the spirit and 



scope of the appended claims. 
[0027] In the present specification "comprises 0 
means "includes or consists of and "comprising" means 
"including or consisting of". 

s [0028] The features disclosed in the foregoing de- 
scription, or the following claims, or the accompanying 
drawings, expressed in their specific forms or In terms 
of a means for performing the disclosed function, or a 
method or process for attaining the disclosed result, as 

io appropriate, may, separately, or in any combination of 
such features, be utilised for realising the Invention in 
diverse forms thereof. 



is claims 

1 . A projector headlamp, comprising: 

a reflector having a first focus and a second fo- 

20 cus; and 

a projection lens having a focus in the vicinity 
of said second focus for projecting a light image 
substantially located at said first focus, wherein 
a vertical section passing through the center of 

25 said projection lens includes a convex front sur- 

face at the projection side of light to external 
and a fiat rear surface opposing to said reflec- 
tor, and wherein a line connecting the upper 
end to the lower end on said rear surface is tilt- 

30 ed to the vertical. 

2. A projector headlamp, comprising: 

a reflector having a first focus and a second fo- 

35 cus; and 

a projection lens having a focus in the vicinity 
of said second focus for projecting a light Image 
substantially located at said first focus, wherein 
a vertical section passing through the center of 

40 said projection lens includes a convex front sur- 

face at the projection side of light to external 
and a concave rear surface opposing to said 
reflector. 

45 3. The projector headlamp according to claim 2, 
wherein said rear surface is concave and a line con- 
necting the upper end to the lower end on said rear 
surface is tilted to the vertical. 

50 4. The projector headlamp according to claim 2, 
wherein at least one of said convex front surface 
and said concave rear surface has an axis translat- 
ed or tilted to the centerline of said projector head- 
lamp. 

55 

5. The projector headlamp according to any one of 
claims 1-4, wherein said projection lens is com- 
posed of a resinous material. 
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